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(54) BULK MAGNETIC CORE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bulk 
magnetic core whose iron loss is small. 
SOLUTION: A bulk magnetic core 1 having a 
magnetic core body 3 is adopted. The magnetic 
core body 3 is formed either by sintering a 
powder of a soft magnetic metallic glass alloy or 
by charging a liquid of the soft magnetic metallic 
glass alloy into a predetermined mold and 
cooling and solidifying the liquid. The soft 
magnetic metallic glass alloy has a temperature 
difference ATx of a supercooled liquid, 
expressed by ATx=Tx-Tg (where Tx is the 
crystallization start temperature and Tg is the 
glass transition temperature) which is 20 K or 
more, contains at least one or two or more 
elements selected from among Fe, Co and Ni as 

the main ingredient(s), and contains B and at least one or two or more elements 
selected from among Zr, Nb, Ta, Hf, Mo, Ti and V. 
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(57) [KM] 

[1MB] a7axA</h$lv^u?«8/D.£tltt-tS = 

AT X =T X -T g (fc«LT x l*iaJHfcllJ 

-5iSHJiDj««:a>ajeKPHAT x A<2 OKliJLJ:t?3&ys F 
o, Co, N i <0-5*)<7) 1 m&tzl*2micl±&3E.f$.ftt 
L. Zr, Nb. Ta % Hf, Mo. Ti, VO>?t>(7> 

B<bLTfcSB|/C>**3£ffljta/U^«8«bi £JSffl-f 

•So 
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[W*3S1] Fe, Co, N i <7)-5*><D 1 «£fcl*2 
miii±0>7bm$:±tfi#t U Zr, Nb, Ta, Hf, 
Mo. Ti, V(0-5*><D 1 a*f=l*2ffiJsl±<D7C*<t B 
AT x=T x-T g TxliHSft^bMJS 

as, t gi*^7xa^ss$*-r) o>iCi?«$4xSia 

[81**2] »**l tcffittcD/\*;u?ffi»iyefcoT, 

[m*« 3 ] »** 1 icge«<oi»«att^Ji**7x^^ 

[»**4] it^«i ~3<D(,vr*tAMcsasw>/<;u* 
ato-efe^-c, itatattMiife&Ktf^x^&tf, atx*< 

(Fel- a -bCo a N ib) 100-x-yM x By 
{IL, OgagO. 29, O^b^O. 43, 5J9?% 
Sx^2 0Jl-¥-%, 1 Ol?%^y ^2 2J9?%"Cfc 
y, MI*Z r , Nb, Ta, Hf, Mo, Ti, VCD? 

* a i a* i* 2 asi-h* & # -sthrt? & 4 o 

[»** 5 ] »** 1 ~ 3 CDlvrtlJ&MCtBltCO/^U* 

(Fei- a -bCo a N i b) 100-X-y-zM x ByT z 
{§L, O^a^O. 29, O^b^O. 43, 519?-% 
^x£2 0l9?%, 1 0J9?%^y ^2 21?%, OJ9 
?%Szi 5lg?-%T?fcy, MliZr, Nb, Ta, H 
f. Mo, Ti, V©5%©1 a^fel*2®Jili.3t)Ne>JEf 
&7Cffc, TliCr, W, Ru, Rh, Pd, Os, I 

r, Pt, Al, Si, Ge, C, PCD? *>0 1 
I* 2 m JiUui" & -5 7CM-G fc £ . 

[8H0>ttllllttl£qil] 

[0001] 

[0 0 0 2] 

[ftSecogiffi] ft*, h^^fa-^a-fJk ttft 

■fe>1*&£*CDffi(C>*MSlt LT. 50%Ni-Fe^-7 
n-f«<fr-*b, 8 O % N i — Fo / <— "7 D -f {tt«C> , ^-<* 

«B6t*. ttiznm a*«ic33 it * 3 r p * < . 
aiokHz iiL±o9M9KBt*«-ettBi&0!}ajK±fr-ftt» 



[0003] -€-CT?giS-ei*, a7PXtf/h*<ftitt 

»tticfr*.»t^fc t, co £ fan l x * £ 

[0 0 0 4] 

-Sttlflk SL<(iStH-r*8Sl-l4. SMtlcoSSCDIHidaCD 
£. CC0<fc?l::7^u:77X£&CD»«£«Jf 

fc, ±2&<D&«£t»#LT»fcl9ftt»*£&*SL-C/<;u 

l+*ttfJjft,/«j:tNfci6. SSS«C0lS'C>j!)<#e>;h.-r, 37Q 
[0 0 0 5] *ftaii. ±1EC0S$SI£«?*-rSfc«>lCfc 

[0 0 0 6] 

»'CM*, Fe. Co, N i <7D 5 *> <7) 1 f£ ^ f- 1£ 2 f! iil-t 
CD5t3S L., Zr, Nb, Ta, Hf, Mo, 

Ti, VC0?*>C0 1 a*fcl*2aJa±C05c^<5: 

A T x =T x -T g (St*, T x lif§glbl»$&& 

»ia<*<ojasrafii a t x j5< 2 o k w±-ei5S 

t»^A<, fits^^x-7««g*iz«ty, gsasi o°oy 

»W±-C-SjS L Ttttt^F tt ^d^. ^ C £ 

$^®fr-5o MIC, *f6IHlz*5L%T, ffIIBiiaj«lC*t L 
TZ r $f=(4H f Sj^-T^, A T xib<2 5 KJil±T'fe 

!§B^C0/<jU>»fiBl.0li, 5felcfE«CDt)!«BEt±&Ja7J* : 5X'&^ 

[0 0 0 7] #fgf!8CD/^U?fflt<i>l*, 5tl=8B«COA^<7 
IMfeot. fIta«5«l!t&S*r j 7X^A<. ATxA< 
6 OKJiUiT'fcy, TfB<7)Jiflfi!tT*S$ttSt,C0T?fei>C 

(Fei- a -bCo a N i b) 100-x-y M x B y 
{ML, O^a^O. 29, Olb^O. 43, 519?% 
^x^2 0J9?%» 1 0J9-T-%^y^2 2l9?%'efe 
y, MI4Z Nb, Ta, Hf, Mo, Ti, V<0 5 
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*><»lS£fcl*2i2Ja-t^£fc-57cfStt?fc'&o * 
#SWI*, lfflffi (Fe|- a -bCo a N i b) 100-x-yMxBytC 
■5«aj«a:lCfc^T0. 0 4 2;ga^0. 2 9, 0.04 2 
ib^O. 4 3<J>Mm~£*lXtJiZ>Zt£ft®ltTZ>*j 

[0 0 0 8] *#§8a>/\*;u*58<i>i*, 5feicffiQcfl) 

TxA<6 0KJ*Lfefcy, TSBO>iiSJirca 4 <0T? 

(Fei- a -t>Co a N i b) 100-x-y-zMxBy T z 
<IL, O^a^O. 29. O^b^O. 43, 5JI^-% 
£x£2 0fiR?-%, 1 0H : ?-%gyi2 2j§i ; F-%. Of 
•T-%^z^5J! ; ¥-%-e&y, MliZr, Nb, Ta, H 

f, Mo. T i , V<73 -5 1 H^fcl* 2fHy.±A'» b& 
•556^, TIJCr, W, R u , Rh, Pd, Os, I 

r , Pt, A I , Si, G e, C, P0>5t>a> 1 ffl£fc 
l*2@liLtA^fcS5cf?rc?a&€>. £f=, *f6EI*, Utile 

(Fei- a -bCo a N i b) 100-x-y-zMxBy T z &-$lflj£ 
^ClCfctvtO. 0 4 2ga^0. 2 9, 0.042gb^ 

o. 4 3<BM<Iic$;h.-cfc.&t.a)T? ; fc&i\, 
[0 0 0 9] 2?lc. ^ISBJflj/^u^flB/Oli, fltBTC^M 
A< (M'l^jM'o) 1?8$*V. M'liZrSfcttHf©? 
*><D 1 «^fcl*2|B-Cfey , M'liNb. Ta. Mo. 
T i. V<DO*>0) 1 m-£tz\ZZffi)il±frbti:&7tfiiVS) 
y. O^c^O. 6V&&Z.t£ftmt?&*>(»V : t&. 

•C. c*<0. 2^c ^O. 4<De5ffl-Cfe^Ct^«i:-r 

fljiBctfo^c^o. 2(»eEffl-e$.s 

Ct^SttLT^fiL^ Sic. #S£W<&/^?«8<b 
AIO.042gaiO.25, b A< 0 . 0 4 2 g b i 0 . 1 

i*. MtBittaitfcjna'^^fcK 4 2 7 ~ e 2 7 ^-ea* 

B<0 5 OWJaT^C-UB&LTtaiV 
[0 0 103 

Tl£fl£?-£ Cilery ffi't>*#£^irrSA\ £fcl*, 
!»&14fcJB#7X^&<0^j§£j9r^(DMlC^L&*, 5* 
4P@<tL-C»«0*«:$^Ji!cL, d*t*{8<k*<*£0i]K.I* 

xjK4r*>^<D«flt-e«i!ittsr*^»ii^— xi=itAL 
r$6e«E!-r-5cti=ci:y, A;u-*ffi<o*)<#e>*iao 

TZZtlz&y Ela7i I 2!=i7££f*JiRU -t*t£> 



[001 23 011*, F\mm^.<D/^<?m'i>(D-m^:m 
3 tfuztoztixuz. mii>*&>&®i'T-*z 

I*, mz.l£#*)T±$— JU«tflg, *'JIfU>fU7$ 

fc, *2<&Ig®2 a±0)2*BflCli, 

fflS«D*«:3 i:5SE<i>*«:J|x^'7--X 2 £ £ £S LtlSt 

^tr»a>^ap*r4A<^$*ir^'6. itsapw^^flT 

-T 5ttfi<Dgili 2 ~ 4 apjTt&SEffli: Li\, 
&3HM*4<!: LTI*, X/K^v«iflg, v'J=i>=*AS?A< 

[001 33 jkic *ieiflic^S/^U'f«a'i>i $7"7X 

-T 1 1 OrtfiPlcff A£*i&±/*>^ 1 2fc<fctfT/*> J ? 
1 3<t, T/<>^1 3££*., &>rf a/^L<X®3tE£3fc 

•rBRo-^mflstf.fS/o^wfiii 4t, jt/*>^ 

1 2£Tfflyi=#EL, /^UX@3S£3rr«s:5<D^±:fc 
€»/<>^W®1 5t, ±T<D/Of 1 2, 1 3lC#5£*l 
fclSi|SH»5Rl 6CDSfi£S!l5rr&8&m*M 7til*tL 
T*rt**rCl**. ±2E(D±/0^1 2&U:T/0^1 

3a>*jfceh.#*s(=»«-r«iai=i4. 

■KrtlcJlxjtf^jft-ci^. c^^^^/^liH^llScDHffiSf 

%.&.mte&u&m$s.is?.<j>&&&w.\z&mzftx^x. 

±T0>'*>9-1 2, 1 3<3?rai-3t«$+t-6J®^?»5!5 («& 
titt) 1 6£5FS14*fX#8ia'Sif«)RlTSCDS:fflfiTIC 

[oo i 43 mt£m&to>&'m7'7X^&te£U£m^x 

ts. ca>i^*4«»3Si 6 1*. &&Ttz>psrmt&&i<DWLmti- 
4i*7^&t^. jsaiL-cA^sut^icty. fcst^ 

l*»p— ;u=t L<tt>Ko— ;ncj:-5m^S£lc«fco-c, $ 
eiciijStf«fi^jS-ViSSStttlls£lc<fe-DT, $.SLM*Sff 

t <D L rt»3tE1b-r -5 XSIC J: y W t> tl . 

[OOI 53 ^f6^IC*5L^■CfflL^-i.«k^a14^E*^^X•& 

$l*, ##©ii**Pa«:©a«WliATx^, 2 O Kjy. 
±, liflJilclCj:oTI*4 0 KJ£I±, * tolCl* 5 O K \Zk±£ 
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[O 0 1 6] *a6B^|C^*»fflE14&«**5X^<D 1 O 
14. Fe, Co. N i (0-5*,G>1 ftXI4 2«ia±£±fi!t 
#-<fc L, ZttlCZ r , N b, T a , Hf, Mo,, T i, 
V<Do*,<0 1 «£fcl4 2«WJri: B$BffS*^iDLfc« 
#a*-e*SE$*iS 0 *SgBJ3l^£$fcffi14$ja#7X^# 
<0 1OI4. -fi&StlCfc^TI*. 

(Fei-a-bCo a N i b) 100-x-yMxBy 
■eglB-rSCtAt-e^, Ctt-JftieicfclNT, Oga£ 
0.29. 0gb^0.43. 5)^-?-%^x^2 OJl^f- 
%. 1 0Jl^-%^y^2 2^%^Sffl#A<*f^ L<, 
MI4Z r , Nb, T a, H f, Mo, Ti. V©5%© 
lfflXI42l!W±^'ofc.55£iSI-efcSo MlcmsecDJiJtti- 
SilZfclvC, A Tx= Tx— Tg (fcfc* LTxl*. $£JHblffl 

5ififtfflfctt;Siia<©SSISPBA TxA<2 0 Klil±V&& 

Hf^m, ATxA<2 5Kiii±T-fc-SCi:A<»* 
Lt^„ £fc. ll1Jl5a>fflJi£3fll::fcl^T, ATxA<6 0Kjy. 
±1?fe4Ct^J:yff$LO„ MIC. BUlB(Fe 
1-a-bCo a N i b) 100-x-yM x B y ^4i!fijjltiClzfcL>r 

0. 04 2^a^O. 2 9. 0.042^bg0.4 3 <7>H 
&l- £ *VC <t § C t L 

[0017] #i\z*mmzmztti<nKmvk&mis : 7*& 

*I4. — flftaicj3C\rii. (F ei-a-bC o a N i b) 
100-x-y-zM x B y T z 1?aiB**l.. Cffl- flftStdfcl^T. 
0^a^0.29. 0^b^0.43. 5JS ; ?-%^x^2 
1 0JS^-%^y^2 211-?-%. 0)l^-%^z^ 
MI4Z r. Nb, Ta. Hf. Mo. 
Ti. V<B-5*.<D1 SXI4 2aJeU:fre>fc£7ctft, TI* 
Cr.W. Ru. Rh, Pd. Os. I r. Pt. A 

1. Si. Ge, C. P<Z) ; 5*)(DiaXI4 2flJ*L±<©7C 
3£-ea&-6„ 3fcS£BJll4. flUffi (Fei- a -bCo a N i 
b) lOO-x-y-zMxByTzfc&fflJigxtlzfcl^-CO. 0421 
a^0.29. O. 0 4 2^b^0. 4 3<DB8^IC$4XT 

[0 0 18] JfclC. BtIfB7C^MA< (M'l- C M" C ) 

*u M' ttz r^fciiH f <Dia*fci*2a^a&y. m" 

l4Nb. Ta. Mo. T i . V(D?*>0> 1 «£fcl42« 
JeU:J^e>&47c*T?J&y . Og c ^O. 6-e2&-5z±:£ 

&mtTZi><D-Qt>&.i\ Hie ffirlSi^afiEl~^5t^-c c*< 

O. 2gc^0. 4<DmmT*3i&Zt&ft®Lk?Z> : b<D-C' 
BtIEcA<0;gc^O. 2<Z>iSH-e3&^Ci:$# 
«t±: LTt&lNo MlC^fgBJIZfcLNT. 0.042^a 
^0,2S, 0.042gb^0, 

LTfca^o ^B^lCfe^T, HMStefcJgtfvX^fcl- 
4 27°C (700K) ~627°C (900K) T?|»«iS 



fo ffilB<Di!flfi£lCfcLNTIl^-B<7)5 0%J*lT^C 

[o o i 9] rMsEisssfij *mwmmmzj$i\x , 
y. is^iofpjasffijsts^fc^a^itsii-s^toic 

ftfrMI=l4, 5OK~6OK0>ATx£5t 
mzm&tztblZlt, Co(Diififight$*-ra<7>fiS^ O^a 
^0.29. N i (DMfiKJt^^-r b<DfitS 0^ b^O. 4 
3<DSSH. 6 OKJa±OTATx^«t3ll=»*fctolCI4. 
C oflJififiEhk^^-r a<73fiS^O. 042^a^0. 29. 
N i OffifiEit^^-r b(73fiS$ 0. 0 4 2 £ b £ 0. 43© 

T. a#fc«*«aSlt#tt£»-5fctf>lcl4, Co<Bfflfi)£tfc£ 
*ta«)t$0. 042£a£0.2 5<7>fgffli:-r-i>C i 
A<»*L<. Bl^SS«H8m«J££l#Sf=*>i::i4. N i 0) 
ifflji!ctt£*-r b<7)fi6£0. 042Sb^0. 1 

[0020] MI4Zr, Nb. Ta. Hf. Mo, T 
i, V(0-?*.© 1 «XI4 2a&±fri3fc-&7CfSSt?&3o 

fey, 5J5^%JiL±, 2 0^%J^TCDiSffl-efe4i:S. 

l^o sic, m^a*#i4£#£*:#>ici4. *y»^u< 

14 5®^%^, 1 5H : f-%JfllTI=-r-5<tftl'>. ^*iio 
3C*M(»-5*). ^ICZ r A<*ja-eJ&-5o Z rl4. 
95^N b^0)7C^i:S^-r-5C<tA<T-^S*<. 
J#£rtf>*&J#i± c 14. OSc^O. 6 £>jSH !?&.§.<*:, ft 
I^ATx£»6;:i:j!)<-C£.&j!><, ftlz A Tx£ 8 0 Jil± i: 
■T^|CI40. 2^ c^O. 4<0«SHA<»*Lt^o 
[002 1] BI4, ig^T^U^TXflSdcfUtf&y, * 

^w-ei4i ojs^%jji±, z zm^'MiiTaimmx'mta 

-f&c BA<1 0H^-%5t?»^feSt. ATx*<;H«U 

;effi£fcffi<k*tt:3 &<ft & < L < 

<. 2 2JS^%£y t,*#<fc6£Bfe<fc£*:*)lc#£ 

1±£*#&f=#>lcl4. 1 6!5^-%lil±. 2 OJS^FfcJaTFi: 

■T-5Ci:3ii<J:y»*L^. 
[O O 2 2] HtFSSOTiiafiESl-jEIC. Tt?*i*lS, C 
r,W, Ru, Rh, Pd, Os. I r. Pt. A I, 

Si, Ge, C, PO)o*><D 1 *IXf4 2«JiUta>5c*£ 

^in-r^cit-e^-So *f6B^T-i4c+L%a>5c** oji 

C*vt,<D5cSII4ilcWfttt$|p]±$1±^aB<It?*jD 

^■TSfc«)lc»$L<^^o 
[0 0 2 3] ^^-Cffll,^*V-5BlIie<Z>iiajiEWW!ffli1±^ 

S**7x^#i4, ^aiwte^-caatts^L, sfefli 
aicfcy. «fcyfi»^fffiEit^-r ; o<7)-ea5^o 'Sfc. « 
«tt#Jl**7X^a»Si3t^jii-oLAr#s-r*t, 
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tt^icfcor. ffja^^4njga*<3i*SA<. ®«i*i o 

[0 0 2 4] mfBMJ5!U&JSliftl&;$i 1 6^ffllU: 

?\$-r&ttttz^ /<>f 12, i 3-e±T^e>ii2i£ 

I*. j»*9tl= J: y JS*4t»3R 1 6 £filT£<B3fiT?SSS^. < 
#S-T<i)C:tA<-e#, >i®B3Si<&tei::i£i;-cigi#4 

Jtfflgft'tCif J; y t»AM:::E«ilc;ae , B37!><-c?£. ;*il:J: 

y ?*>i&w- Lfcii y <z>3Sic3fi^gM*rflii&SA<-c£.i>o 

to 0 2 5] SfiiiBicfc^T, flltttt*1 

6*a-(bfiE^-r-st=4feic3 o ot;jii±t-r*^.t^s 

^^^®J%«]jS«!<DSSraraATx (T x - 

Tg) £*lti.^c7>-c, cosaffiigi-cJjnE'JiliiS-rs 

CtWot, ig®J£a>«8'i>:fc«:3£#£L.<#SCi: 

t, faAttto^fitiBte tm&tfiiamm&mt) -^aw 
stttaaai*. «sinbBfls&;ajg£Tx, aesiSTt 

Lfett6, »£L<l*T;gTxa>Q5H±:<3F*ia o 
[0 0 2 6] *l6ISlzfcl^-C, «SSS*ff 5»a>^aiSS 

■e^JSL^fc*!), 3 t /cm2jil±;i:-r.2)a>Ji»<W^LtV 
^&*fc«'b#(*3lc[»&g£&LTt«fc<. 

^b*-t±^®ft*<«fdi-r§aa«Ti:$^, m*s<jici* 

4 2 7~6 2 7lC<Deeffl*<»*L<. <fcy#£L<l*4 
7 7~5 2 7°Ct**l-5. 

[0 0 2 7] C<DJ:3lCLT#f>+lt=fflt'i>*fr3l*, H 

tt£*ri,. *fcf5ft«isi=«fey, «»:yfi»nfflsi4$*-r4. 

Z(Dtz#>. Z<DmiC>*ft3frbtj:2 > ,<)\,tm 
<&>1 I*. fj*1.fe$©ft magnet icfttt <8H8&<Rf14> £fi 



[0 0 2 8] ffi. ±15iJJB^T?l*. **fi81±$JB#?*££: 

* y joEESiiis-r * c 1 1= «* -c *,/ \mu ? 4*<&a&'t>* 

[0 0 2 9] Mlc, *&®0>/<)l"?mii>M*s ffilE4«fiBE 
Blbf 4 C t iz «k -3 T|# ^*ifcffltiD*{* 3 *mx.Z> C £ 

jgaii, Fe, co. nu z r <j)mwm±mt, 

o>*Ji»tJ|[»i:LT**i-r*i»fSQI?SLfcll» X 
3rSa>^tt<7)alc^i^ELii^■C^LTB^b■r-i.c:i: 

i=«fcy, BfM«»Btta)fiS<o*i*3*<#c>*t4o clotj:? 

lCLT^f>^fcfflaE'C?*t*:3l*. £fcl»5£$gi$a LT^* 
[0 0 3 0] ±m.<D/<)l>$mit> 1 li, AT X =T X -T g 

(fct£LT x l*^S<bB8teia«. Tgli^^xig^jgS^ 

*t. ) a>3a^a$*L4is^aijat*(Dss^PSAT X *< 
XT?&&mz&^-ci&&z*i&ztiz&y . asam* 

/\*^^7tt<7)fi8'D*tt:3$^4Ci:*<-C#*<D-C, a7Q 

iicfc^Ti*. ttitaftfi*. Jsa^bMtesasTx, ^ 

fcSfflS*^^-r zmib&ft 3 ^ c t ^ Scot . 
^$^f=fia<D3p:ff3^jIBS-rS-i:(=«>:y. Sir^l^ 

&mmm®&±> mHtzmmm&m&£it&zttf-e& 

[003 1] ±mO>/*Jl,<?m't>'\ l=fcL^TI*, ^ 

^^ilit^lCj:^T=tffli'i>*tt:33b<^to*tS(D-e, /^U 

[0032] sfc. ^fgB^affiatt^a^r^A^ii. 

Fe, Co, N i G>?*><D 1 g^fcl* 2 aj*l±(©5E^$ 
±fiK^t Ls Zr, Nb, Ta. Hf. Mo. Ti, V 
<D?*><DlM : £tzlt2m&.±<D7imtB£-g*; WtttO 

<7 filial 0>a7P:*£'h£ <-T&::£:at-e#& 0 
[0 0 3 3] Sfc. *«IHCD/^U^«a^1 li, ATxA* 

6 o Kja±-e&y. ^(Dsa^JUTflj-jJSjEC-ea*^* 
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to-ea&y. m.mmiz&*i % sjaaaojxs < , nrnta® 

(Fei- a -bCo a N i b) 100-x-yM x By 

O^a^O. 29, O^b^O. 43, 511^-% 
^x^2 0^%, 1 y ^2 2g ; f-%1?fe 

y. MliZ r, Nb. Ta, Hf, Mo, T i , V<D5 
t.©1«^fcl*2fflfel±A^f>^47c3RT?&4. 

(Fei-a-bCo a N i b) 100-x-y-zM x B y T z 
(IL, O^a^O. 29, O^bgO. 43, 5l?% 
^xg2 0jgi^%, 1 Oi?%gy^2 2J1^%, ODsi 
^^^S^Wtfey, MI*Z r, Nb, Ta, H 
f. Mo, Ti, V<B5*,a>1 «*fcld:2ffiJil±^e>/«f 
&7c3fc, TI4C r , W, Ru, Rh, Pd, Os, I 
r, Pt, Al, Si, Go, C, P<Do*><D 1 
(£2$Ufl.±fr £> & s 

[O 0 3 4] 

[ssssey] 

(3ISffi#J 1) FetCoiNitZr <0*.{*$fi^JSt 

T)i3->is*n®3Ltp\-tsi*x 4 om/s 

■elHj|SLTt^-54BP— JUcy X;UTaffl<00. 4mmSO 
ftj^&StttiffAO. 3 9 x 1 o5p a-^?l>fc#abL-C2§l)fr■r 
Siiia-;^^££gi^£-rSw^:l:: c fcy, 4@0.4~im 
m, £5*1 3~2 2#m<Dfcg#7X^$S?&<Dft)|!4£ 
SlitLfco »S>*lf=8t#U*, »M«S»S9IS: (DS 
C) l=J:y#*fLfc. 

[0 0 3 5] EKlZli, F e60C 03N i 7Z r \QB 
20> F e56C 07N i 7Z r 10B20- Fe49Col4Ni7 
Z M0B2O. F e46C 017N i 7Z r ioB20^£^*flfi£(D 

l^r*i©K*H=fci*T*, ;SS£±#$-t!"C»4>< cfcu 

>!J«ljS«:«S«$ffl«.T»P86-r C £ Tfttft-fb-r * C t 

A Tx=Tx-Tg(75aT?a$*lSA<, H 4 dirf T X - T 
&<J>m*^H°fra>Wft-G*t 6 OK^Sit. 64-68K 

<gl^5 9 6°C (8 6 9K) ~6 3 2°C (9 0 5K) <J>& 

[0 0 3 6] GS5I£ (Fei- a -bCo a N i b) 70Z r 10 
B20^-&iiaj«^l-fc H ltSATx (=Tx-Tg) a>ai=*t 
tiFetCotNi «>**l**lfl>#*««#ttt*-r 

(Fei- a -bCoaN ib) 70Z r 10B20'S^MJiJt3S 
0)*T<OffiffllCfc^TATx<Z)ffil*2 5 K£Sx.T(^ 
■So TgCDfiilcHL, Co$71g^-HgS^&5 



»0f -SCttWfeAMcfeofc. ATxlCllL, ® 

l=<foTl^4Ci:«<*>*MJ, ATx£6 O KJ£l±lC-4~& 
ICI4, Co#^a$3H^-%Ki±, 2 OJg-¥-%JJTF, N 

i ****3BKF%8Lt, 3 om*<H>&LTiz-f$>z.£1>< 
»$L-t^wi:A<t3^5)o (Foi-a-bCo a N 

i b) 70Z MoB20fc-5aflJ£*tl::fcl< N t:Co£-WS£ 3 
H^-%Jsi±lc-r-5lcii, (Fei-a-bCoaN ib) $7 
OJS-?-%<fr-i»<D-e, CoO)ffiJi)cJtaj6<0. 04 2U1 

±, c ofti$2 onT-%jaTic-r-5i-i*, coODta 

Jj£j±a;!><0. 2 9JiTF£fc:$o KtSlZN i d*S 

$3H^%Jil±lcr4lCl*N i CO^a^Eht b Jb< 0 . 04 2 
JsLh, 3 0|^ J F-%JilTIC-r'5l=l*, N i <D$&f3ltt b A< 
0. 4 3 6lTt&*. 

[0037] (HlfilJ2) FetCoiNitZrtN 
b(DJ|L{tttftflfcft7|<a:/fM£A r#*JMBJWI=*i 
UTSdLT— ?MUt Fe56Co7N i 7Z r 4N b6 
B20fc*fflJ*<D«£:*£«JtLf=. JfclC, C<7>«£-&£ 

DBlELTl««fla— jui=**Mt**tt L-caft-r* 

a>tt*4«HtLfc. ca>i:£, vx\iung, /XMi 
^SEiOffiJK (**•>:?) , n— ;K0Ste«t, 

y, «J57i<2 0~1 9 5/fm«>$ftflM|FfiW&;h.fe. =& 

«©WH:oi»t, xliia»rl=J:y»«rtffofc. tt* 

0=3 8~5 2" f=/\n— — >**LT*sy* 7 

[0038] (5SSS0IJ3) ISmadiJttf, Fe56Co7 
N i 7Z r 10- X N b x B20 (x=0. 2,4.6.8.1 OJS^ 

5 2 7°C (8 0 OK) <D&mV5ftffi<r)m&m&ft-z> 
tzo B7l=f*. f*«Lfc*m<©«lSl**«flE (Bs) , 
ffiffi* (He) , 1 kHzdjbMtSSK* (#e) , & 

s (As) cdn b^wfit&sit^^-r. fiaftfis^sa 

(Bs) I*, A)M*SfcJ:r/ft^fft0!>tm&tlC. N 

9 (t) iu±, n b$ 2m=F<H>-£t;8Lmvizmo. 7 5 

(T) rfeofc. S&ip (jt/e) (Dfitli, gL)%ttS|a)K 
«l=&oTI4, NbSt$tCl^im*'5 03 1, Nb$ 
2H^%^t;|iJ^*<2 2 2 8-Cfcy, Nb*10flit*% 
^t?K»l=fc^TI*9 0 6l=«TLfc. LA^L, Kffla 
**-*-cti=J:ya«* (<ie) l*ftlftlciaj±L, 
Nb*2W*%#t?K«K»^TB:, 2500081(0 
Sfil* (lie) ^W'5CtA<T*e€><, (Ho) IC 

ML, ft«ttS0fiWi:Aottt. Nbtt«6l)KM 

i:Nb$2JS^-%#t;K!|BH4t''-r*T. : o5 0A/m ( = 
0.6 2 5 Oe) <t:<Sl>fii-CS»of=o ftlZN b*<2j®-?- 
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%)*LT0>Si#4l*, 5A/m (=0.06 2 5 Oe) 

use: -cos. nmmzm-rt. Nb£4 
at*%»a±#t;K»H=J3i^r*«*i.fc«** (hc)$ 

j^So tto-c, s&«na3S:ffiaA<*#<, «HBA*</j\s 

h7>X£^aLfc«^l=l£, =JTPXj!)</Jx£<, 

[0039] (3S160IJ4) Jl^-jiifilcJt)!l<Fe56Co7N 
i 72 r8N b2B20"e&'S-t^l*SIJSfill1 i^fillc 

Lfc. l#e>*lfct»5R<D(f -Cl&g 5 3 ~ 1 0 5 u m<Dt>(D 

£ asu l r«cDxeicjgi|sn»^ arffiiLfc. & 2 g 
£m^-c&iaL*=a, Ei2ic^-r^'ra)rtfi5icgaL. 

V >/*(»WB&£ 3 x 1 0~5 t o r r fl)#Igif-e±T 

o/o^-cioii-r^tttfc. aatta*&a»tt*i= 

«t5l=1 2/<;UX3SLfc&T?2/^UXttah.-r-&4.(Di: 
L, aS4 7 0 0~4 8OOA<D«3S^J|!4|»5|?S*D8fi 

«lfrSCi:lCj:y8t$S£fro*:„ #aSai*1 0 0°C 
/mint Lfc. J: y , B 1 <fc ? 

ft, >|g1 Omm, rti6mm, Jf $ 2 mmO>4 3 3SRiai 
tt<D«»£9-f-*-tt«HnX(cJ:y«5ilU «<0*#£ 
#fc. ca>H<i>*tt:£, Si lzm-f£5t£tf , )71>*- 

[0 0 4 0] *HlfiCiJ«)/^U^ffi<0<7>aTaxa)j9ISliS 

*$ia8ic^-r. tt&mt LxT-f&mm (s i 
3. 5%) &9mLxmzm>i>o>W)ttm3i.®m±=iTa 

=iTaxa<iiairr4A<, 3 0<0|gJS«iJ<D/^^®ij>l*. 

Lvr*ttiti5«y<Dja<oj: y ifeaftax&aatt 

ffl« l-fc l^T SSlc a r □ XA</h $ i\ C £: tffrfr -5 . 

[0041] zonm*. JiiJK0Ciji=«fcoTM^> 

[004 2] 



AT X =T X -T g (fc*£LT x l*$Sfi<t 

M*aa. Tgii^^xai^iss^^-ro ) rose-ess 

*L-5ia^ffljS*0>SJSraPi?!A T X A<2 0 KJsl±T?3&^«? 

[0043] *«iBa>«?mtt^s**7x^i*. 

Fe, Co, N i O>-5*,0>1 a*fcl*2«Jsl±<©7cai$ 
±fiE^<k L, Z r , Nb, T a , Hf, Mo, Ti, V 
«>?%<Bia£*:l* 2 «&±<7>S3t£:B aJftiP 
jattOiSSSPSI AT x SX#<t5Ci:m4(»-e, 

a* t»* tarn- sBcittiftaa * a < r s c t a<w^ 
t*y, ^ysaaroa/k;*:^*^* ft /^u^ 

&<0(Da7nx£/h$<-r£::£j!><-c#.§ o £fc, *$8 
BJflJ/^U^m'Oli, AT x*<6 0KKJl±-efey, -f-OOijfi 

sK*<jiiT<D-flfl!a-es$*t-5ta)-c?&y, mmmizm 

(Fel-a-bCo a N ib) 100-X-yM x By 
<1L, Oga^O. 29, O^bSO. 43, 5 
gxS2 0i?%, 1 0Jl-¥-%^y^2 2JS^f-%T?$. 
y, MI*Z r, Nb, Ta, Hf, Mo, Ti, V0>? 
^<D1«£fcli2ffi»a±*>ibfc£=.SSit?fc-&o 

(Fel-a-bCo a N i b) 100-x-y-zMxByT z 
(1L, O^a^O. 29, Ogb^O. 43, 
^x^2 0ll^-%, 1 0® ; f-%^y^2 2Jl-?-%, OJ® 
?-%^z^5Jl-7-%-e$>y, MliZr, Nb, Ta, H 

f,Mo, Ti, v©?*,© 1 mmtzi*zm&.±fr<z>te 

TI*Cr,W, Ru, Rh, Pd, Os, I 
r, Pt, Al, Si, Ge, C, PtDo *iCD 1 
I* 2 II W±fr C, Jjj: ^ TiM-Q o 

[BB0>ffi««:K^] 

[0 2] *&w<D&m<Dmmx'&&/ui,t>mit>&Mm. 

[H3] H2ir*-rtt®^xv^«esa-eaii!4t»m 
j= Ep»D-r s / ^uxa3s»^<D-ffij $ *-riaTf & o 

[04] F050C03N i 7Z r-|()B 20* Fe56Co7 
Ni7Zr^0B2O^ F e49C 014N i 7Z r 10B20» Fe 
46C017N i7Z r l0B20^-5*i!flJi£O>*®**7X^ 
ai^KJ^OJD S CffllS£;jVtiaT?3&£. 
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[05] (F el-a-bC o a N i b) 70^ r 1()B20#'£ 
Jflrit^lZfelfSATx (=Tx-Tg) (DlCJttSFe 

[0 6] F 056C 07N i 7Z r 4N b 6B20fc£*&J&<& 

0-e&&o 

[0 7] F e56C 07N i 7Z r 10-xN b x B20 (x = 
0. 2, 4. 6. 8, 1 0®^%) tt6ttJft0Kft«>ttfQfit 
jfcffifi (Bs) % -(Sffi* (He) % 1 kH zlZ&lf&m 



mm (/ie) . 5831 (As) ONb$ffft#)4$^t 
[0 8] F e56C 07N i 7Z rQN b 2B2O#**&J3t<0 

3 m>t>*tt 

4 s^ept* 



[01 ] 



[02] 



[0 3] 




r- 4 



— 15 




Tirui_rLfij — nj 



1 2/1*;% 



-4»— 4- 
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[05] 




(Fe Co Ni^oZr^B^ 



Co ATx-(Tx-Tg) 
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[07] 
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02)nw% 4*1? (72)38B^i& #± BMX 

mm«S*fflES«^SBT1 §7f T^Ut? S«E»<llj^7ti#ilBJIIW7cS3t35Si6 J 1 1 
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